Energy eigenvalues and matrix elements of various anharmonic oscillators are determined to a high accuracy by applying a method for determining the eigenvalues and eigenvectors of real symmetric para-p diagonal matrices (described in the preceding paper). Our results for the 2-and 3-dimensional oscillators are new and complement similar accurate results for the one dimensional oscillators available in the literature.
Introduction
As an application of the method presented by us in the preceding paper, we consider here the determination of the energy values and other physical observables of various anharmonic oscillators (AHO), in one or higher dimensions. There is a vast literature on AHOs and a critical analysis of these may be found in the work of Bhargava (1982) . As we are interested in computing the energies and other observables of the AHOs to a very high accuracy, we deem it necessary to discuss only those methods in the literature that sought to obtain highly accurate results and compare them with our method. The method of Hill determinant by Biswas et al (1971) and its improvisation by Banerjee et al (1978) and the moment method of Richardson and Blankenbecler (1979) are therefore the ones upon which we shall now comment.
The work of Biswas et al was the first to claim arbitrary accuracy for the energy values. In their technique, the Schr6dinger equation is converted into a matrix eigenvalue equation by expanding the energy functions as ~k ---exp (-x2/2)~ crux m. The rn resulting infinite determinant is evaluated by truncation (to a N x N matrix) and in the limit of N--* ~ one recovers the eigenvalues. Their matrix is specifically non-* On leave of absence from the Department of Theoretical Physics, University of Madras, Madras 600025, India.
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symmetrical and therefore the appearance of spurious complex or unphysical energy eigenvalues at the intermediate stages of the calculation could not be ruled out. Also, the dimension of the matrix needed to yield a particular energy level is very much larger compared to the level number itself. In contrast, our method is based on symmetric matrices and hence at no stage do complex values ever appear. The dimension of the matrix needed is also much less than the level number. Typically, in our case a matrix dimension of about 25 is enough to secure a 15-figure accuracy to all low-lying levels and this dimension increases to about 140 for the 500th level for the same accuracy. The method of Banerjee et al is a significant improvement over the method of Biswas et al but our above remarks hold for this method as well. Both Biswas et al and Banerjee et al deal extensively with the one-dimensional oscillators. In contrast, we focus on higher dimensions. Regarding the method of Richardson and Blankenbecler, one computes energies by starting with asymptotic expressions for the diagonal moments of x N with largeN and uses, the hypervirial theorem to compute x s for lower N's down to zero. The lowermost moment is related to the energy in a simple manner. This is essentially a trial and error method. To get the various energy levels one has to make a suitable guess for the (x u) for large N in any particular eigenstate. For instance, one has to start with N = 104 to get a 9-figure accuracy of the lowest level for a quartic oscillator. Further, the method was typically designed for a one-dimensional problem and its extension to higher dimensions and the resulting efficiency are not fully investigated. In contrast, our method is applicable to any AHO in higher dimensions as well.
We shall illustrate our method by computing the eigenvalues and matrix elements for the Hamiltonian H = p2/2rn + lmw2r2 d-2r 4 in I, 2 or 3 dimensions. Since the analysis is similar, only results for the case H = pZ/2m + ~mw2r 2 + 2i "6 (l) will be given at the end.
Basis, matrix elements and the approximate energy level formula
We wish to determine the energy levels and matrix elements of H in (1). Let Ek, 1 be the energy eigenvalue of the kth level with an orbital angular momentum I. Since I is a good quantum number, H has non-vanishing matrix elements only between states of the same I. To choose a basis set of states for this kth level, we rewrite the Hamiltnonian as 
The 'renormalized' frequency w o is so chosen that the expectation value of H in the kth state of the harmonic oscillator with frequency w 0 provides a good approximation to Ek. t. In an earlier paper, we have discussed how this must be done (Mathews et al (1981a, b) ). To recall, define v = W/Wo and p2 = 2).h/m2w 3 (3a)
